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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an EL element 
having high brightness and a long life, by containing a 
compound, or the mixture of compounds having specific 
structure in a luminous layer and a positive hole 
transport layer respectively. 

SOLUTION: A compound, contained in a luminous layer, 
is expressed in a formula 1. In the formula, an A^ is a 
substitutional or nonsubstitutiona! altylene group 
having a number of carbon of 5-30, Ar 2 -Ar 5 : are 
independently substitutional or nonsubstitional aryl 
groups having a number of carbon of 6-20, and at least 
one of them has a styryl group in a formula II, and the 
Ar 2 , Ar 3 and Ar 4 , Ar 5 may form rings with each other 
respectively. The Ar-, is preferably a naphthylene group 
and-an-anthrylene-group— A-compound-contained-in-a- 
positive hole transport layer, is a tertiary amine in a 
formula III, and R 14 -R 16 are joined into an N atom via 
Ar 6 -Ar 8 respectively. The Ar 6 -Ar 8 express a 
substitutional or nonsubstitional allylene group having 
a number of carbon from 5 to 30, and R 14 -R 16 express 
indepedently a hydrogen atom, a halogen atom, and a 
hydroxyl group, and substitional or nonsubstitutional 



amino group, 
respectively. 



a cyano group, and a nitro group, etc., 
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(fc£U Ar 6 -Ar 8 .W**5*^3 0^t) 

K^Sflw7;yi, ^ys, - hni, Bft-e 

y=^S, t**L<li!Sl*«)v'^7;^^i, B 
&;§L< tt&t&^7A^*v'£, fi«*L<li«B* 

o3?s*iKft**s, b^^l< imm&<o%%m&% 
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[!»#J|2] [l] fcfc^T, An iit7fi^ 

[»**3J -«5t [3] fc*3^T, Ri4~Rl6<^5^ 
7 >^< H20|j:-NAr9 A r 10 (Arg , A r iof* 

to ) -e*$tis^7 y-^7* ysr-*s^t«:W» 

[»JMU] [3] £*3^t\ Ri4-Ri6^«* 

r*>5C^«r»«R^-r5»#^3|E«<0*r*8iU'^ hn 
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(fctf U A r 13-A r lett^ft^tlfflfcKB**) L< 
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£ A r 14MA r i 5 i A r itftZtlZtl^^Z.^L^m 

ft07;;i, v-7/S, - B» 1 bL<liSiB 



tL<tt«6B»07^;u^S, B&t>L<tt&B&^ 
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te&B&co^&&6~2 oo7y -;ugr-&9 , An 7 

£ A r isXtfA r A r 2ol3*^^£^t-***J# 

-f, AD^y|f t Kd^^I, B&t>L<f4$§B 
7;;|, y7/i ( ^h^S, B$t>L<tt&B 
«07/^^S» fi»fcb< tt«Bft0>7^>5r=/i'£, 
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[0 0 0 4 ] tttilT£mtWk LTttt*t^7/-^ 
^agft, h y 7/-^R*#»#6<*DfeftT^£o 
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[ooii] (fc/fU An li«*fcL< (SSsaifeo 

^^^5- 3 0O7 y -VV&-?h*) v Ar 2 -Ar 5 

[2] r-»£*i5*^y ^ssr^ru Ar 2 ar 3 x 
^Ar 4 Ur 5 i**iiefti:^icft*»fifc ir h x 
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[0013] (fcfcfLRi -Riitt, *ft-enffl££* 

«SS*(7)7^*^S, «ft£L< tt»fi!l«)7;^=/!/ 
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*<757 y-/^*">S, '■*^.L< ISSSft*^/^* 

[0014] 
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R l4 — Ar 6 — N-Ar 8 — R l6 - 



— Aiy- 



R 



15 



[3 



" [0 0 15] (fc£U Ar 6 ^Ar 8 ISWUHS 5 "7$^ 
3 0OWt>K I3&§&07y -l^yl, R14-R16 

^ /us, fi&t>L<ia«ia*tf>7sy£, v-7/S> -h 
o5, ES£L<tt&S»07/i'*/i'S, «»*U<tt 
&B«(Z)7/l"5r=^g, fift36L< tt&fflftOi^ b7 
/L^/Ug, fi«l^b<«««»W7/U = =5rv'S, fi«* 

<7>^t&«£Stg, ««*L<ttisiB«i!07 7/u*;u 
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hL<i$mm&(DT^ /m, ^r/m, - hoi. mm 

/i^j^S* B»&L<i*&fi»Ov'^a7/i'*/i'S* 




*SSS, B*tL<tt«HE*607 7^^uB, B&t>L 
<tt«B«.cory-^5i-^^S, fit)i<i«flo 

*3g«tt±lB-JK«; [4] (C&^T\ Ar 9 -A 
ri 2 Od>fc< £fc-o#TE-«« [5] 
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^S, BfttL<li*B»^^^e7/u^S, B&*> 
L<l^ifI07/^^^I, B&t>L< tt&BftO* 
«iftft:**£, B«t>L<Wt«lfijft(0*s«**ai 

SfW7y-W^^S, BSt>L<«:&fi&tf>7;u 
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Ar i3^Ari 4 aWAri5fcAr lett-ttl-t'ixll 

?4i(C7KSI§^-, t Ko^^i, ft& 

t)t<(«tSWT;yl, ^7/!, - h nl, ft ft 

/U/r^yl^S, ft$t> t< IS&ft&<Z)v'^ 0 7/^^1, 

»<D^Sft«te**£, S»fct fi05?#S* 

&23\ A24 _ R-27. 

35^26 
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[ 0 0 2 7 ] (fc/£U R23^R33«, 
TfcSlB^ ^n^y^, tF'P^r^I, ft&t>L< 

iiflitt«fi07^^/L'S, ft&t> l< i3*£ftm<7>7/^- 

L< I3&ft»tf>7/U3*^£, g&t>L< IS&ft**)* 
Si^7!)-;^^^I, L< tt&ft»£>7A' 




X8i£. Mt)Ki«i^77/^/^ 1 M«t>L 
< \*mW:$k<DT y-A-^v'g, ft»t>t<«»ft*co 
T/i^^v^A-tf-A-g, #;u#**>vi'£&*U R34 
R0«R35f***J!B^r-«:4^o ) 

[6] fcfc^T, Ari3-Ari6 
»'>ft<H-o#TE-lRa [5] X-StZtiZZt* 

[0 0 2 6 ] 

[fki 6] 
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JfeEtfTR-JKiS; [7] T*$^5W»«r*3fit>t<IS 
[0 0 2 8 ] 

[fbi7] 
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N-Ar 

j 

Ar 20 
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[0 0 2 9 ] (f:/:l, A r n^A r 2 o!^^i4 

fcftlftfc u< i3Hft&<7>$3£$:6-2 ocor y-vt-gr- 

*>D, Ar i7^Ari8^U I Ari9^Ar20^'t^^5: 

1 1< t2&ft&G0 7 s ^7/1, - hni, 
t)L<liif^7;^;ul > ft«t» L< tt«iS«coT 

fit>KliStS^7/^^v'l, ft*t>L<»Sl« 
«<&5?*ft«rt:*3*£. ft* t>L<l**aft 
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JSpl 1 - 7 4 0 7 9 
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[7] iC*^r, Ari7~Ar 2 0 

&23\ j^2< R27 

-c=c 



<Wpt£< t t>-o^TI2-»*: [5] 
[0 0 3 0 ] 




R32 R3I 

[ 0 0 3 1 ] (fc£U R 2 3^R33^^ **i*'*iS:fcfc: 

ttii«ftcD7syg, ->rys, ^hPi, §&t>L< 

«Ht>U<li»fil!lOv'^B7/u^S, Bftt> 
L<li«fll*co7/ua^^S, «&t>L<l* 

fill* t< tt«se«<?57 7^^S, g&t>L<!3 

**«<ZHfc;£Wia, -K* [1] (Ar 2 -Ar 5 CD 5 

v>&< £ fc-oia-jfise [2] r-^^h, 
a«»*ff+«fls£#r*3 D JiK-ks; [1] 
[2] (c^o^T, Ari \z%^bti&<k&mmxm5 

~3 0fi0ttSfct>t<li*i«8l<7>7y-U'VSS:^-t- o C 

t7x^, ^-7*xv^<7>^#&&lfc7K^&S^l3 
«^#f»5teMM<3tt -/v, t°p-/K ^;t7 j<? 

try^>\ 77f>, ^7>-^u>, -ry^v 

yy>, -f ^ ./i>,,7^7^y, 7 7?- y v^> v ^ ^ 

y y y , y v'yy y >\ 7^7 y # 
0 y >\ 7x7v^y^y, 7 
^ys»\ ^ysv>>\ 7xtyhnyy, 7^7^ 
7xyf7v>y, 7xMt^y^s»a^ft ^ 

<g\ «tC7 7?^>\ *»5lMi7>^ y U'VS^ff* b 
l\ Ar 2 -Ar 5 \$, Ztl?tlW&\Zft& fc L < tt& 
g&cO$3?&6-2 0CD7y-/u£T\ d>fc<ifc-o 

i^Jbta-fK*: [2] ^ns^t y^ir^i?, m 

2 iAr 3 &0*Ar 4 iAr 5 13 ^2^*111 ^(cgi^ 
j*LT<>J:v\ «*»6~2 OCD7y~^S<D0il£LT 
tt, 7x-/l/l, t7fM, 7>MJ/^£, 7xt^ 
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60 aiSr^JSt+Sfb-frWoWi: LTI*, fijw<*/ 

v/umm&mf htiz* ri -Rnii ^ixmiii: 

^oyvjR^, tFo^S, «»<>t< 
l«f^7;7 5, v^7;S, ^h^l, «»£L< 
liftfi»o7/^;uS, tif L<Mt«07;^- 
/>£, ii^t<^it«Wv'^.n7y^/L'|, 
L<fi«IS«07^3^^S, e««L< ttft&HS^ 

£, «**b< li*i«*^7 7/u^S, 

«Sft07 y-yu^-*^S, «»^L<«:ai«»07^ 

[0032] «»t> l< ia*itt&<z>7 y-u-yS£ IT 

tt, 7x^1/^1, t7f L^>S, 7yh^^S,7 
xt> h y t/^S, t7i?t^uyi, tV-t/ylf 
fl*#ff fcftS. ^e^ISH^ Ltli, 7^, 

[0 0 3 3 ] g^^L< l^«i«07-;ylfj:-NXi 
x 2 Xi , x 2 tLXtt : t*i?inm±\z, * 

SiJsH 5 -. y^£, ^^/i^S, T'q^s, YyT'Btr 
a-s, n-7^;us, s-t^s, ^y^f^s, t 

-7^-_/Ug n—dL^L&kSss-n - ^^^ i, n 

7f^£, n-^fvi'X* tKB^^^S, 1- 
t Ka^r^xf;l/I, 2 - t fn^if ^i, 2-fc 
Fo^WV^^I, 1, Fn^r^xf^ 
X, 1, 2, 
fc Kn^rv-- t -7^/l-S, 1, 2, 3-h y t Fo^r 

2 - ? p n Y V^f-^S, 1, 2 
-^^pnxfyl/l, l, V^DtVl^ 
2, 3-'^nn-t-7^I, 1, 2, 3-h 

/t"£* 2-70^x^1, 2 -^P^e-Y V7'f/L ; i, 
1, 2-^70^X7";^, l, 

tVu£, 2, 3-^^nf t -^f-/U5, 1, 2, 3- 

S. 1, 2-^3— 1, 3-^3-FMy 

7pt°/u£, 2, i, 2, 

3- h y 3- KT'n tV^S, 7^/^f-^S, 1-7 5: 
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yyntvug, 2, 3-^7^ t-^f/l't 1. 
2, 3- h 7 ^ J 7"n fcVug, '77;/f/L'i, 1- 

^yxf/i^i, 2-^7;^f^l, 2-v-7y^y 

y^/U-S, 1, 2~v>v'7/^/Ug, 1, 

^yyoe^i, 2, 3-v ; v'7;t-yf/^ 
i, 2, 3 - h y ^>7y 7p tvug, =■ f- * y fvug, 

-fy:/fvug, i, a-^-hDifM, i, 3-vv /<? 

- h p.f y:/n 2, 3-i?= Kot-^fyi/ 

X, 1, 2, 3- h y = hc^P t°/Ug, 7*^1, 
2-^-7^/Ug, l-7>hyAl, 
2-7yh!i^l, 9-7yh'JM, 

y/ug, 2-7xty hy^g, 3-7xt>^;i^ 

X. 4-7xfyhy^8, 9-7xtyhy^I, 1 
-^y^ir-A-gs 2 -•t7^ir-yi'g % 9-7^7^-ir 
-/Ug, 4 !i/L'7x-;i/l, 1-tfU^/Ug, 2 

-tflx^/uX, 4-t*U'~/Ug, 2-t'7x^;K^ 
X, 3-t f 7x-/KM, 4-f7i-^^/>I, P 20 
-# — 7=l. -/u-4 --f/UX> p -^7i -yu- 3 - 
Y/Ug, p -^-7x-A-2 — { /Ug, m-^-7x 
=yu-4--OuX* m-^ — 7i-/U- 3--T/L-S, m 
-^-7x - A- 2 --Ou£, o-h'jA-X, m-h'j 
/ug, p-hy/ug, p - t -^f-yU7x^;uS, p- 
(2-7x^;^nt'/U) 7x^^I, 3-^f"^-2 
-7^7^/Ug, 4-yfVU-l--t7?Vl'X. 
;i^-l-7>h!)^l, 4' -^f/ut^x^/i/^^ 
g, 4" -t-yf/Kp-^-7x^-4-^/L' 
X, 2-t°ay/US, 3-tfny/uX, t?7v>-/Ug, 

2 - tr y ^-a-x, 3-tfy^/us, 4-t°y v>-/i^ 
g, 2--{> K y^5, 3-YyKy^g, 4 - >r^K 
yyug, s-^^Ky^s, 6-^>Ky^s, 1-4 
>Ky^s, i-^7Y>Ky^s> 3-^y-<>Ky 
/ug> vKy^i, 5--f y-fy Ky/ug, 

6- -f y-f > Ky^S, 7-^y-fyFy^l, 2-7 
y/u£, 3-7'/^!, 2-^>^77-/L'i, 3-^ " 

7~/ug, 6-^y^77^i, 7-^y/77^ 

/ug, 4-^fy^y/77-^i, 5-^y^>/77 
~/ug, 6-^y^^y'77^^1, 7 -4 y<>*/7 

7- /ug, 2-*yy/us, 3-*yy^s, 4-*y 
y/ug, s-^yy^s, 6-*yy/ux* 7-^yy 
/us. 8-*yy/ug, l-^y^-y y^s, 3-0 
^yy^l, 4-^y^y y^i, s-^y^-yy/u 
X. 6-^y^yy/us, 7-fy*yy/uXs 8-* 
y*/y/ug, 2 -*y *i>*y ~/ug, 5-*y*i>-y 
~/u£, 6-*y *-*y-/ug, l-^/u^vy/ug. 
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yy/ux, i-7xty^yv/-^£ 2 - 7ity^ 

yv>^/U5, 3 -7st^ y v^Ug, 4-7xt> 
^y^-zug, 6-7xty^yv ; ^I, 7-7xf 
y v^/Ug, 8-7xt^^v ; -/i'I> 9-7=. 

ty^y^=^i, 1 o-7xt^y^s, 1- 
r^y^^/ug, 2-7^y^^/u£, 3-7^y^>^ 

/v£, 4-7^yv>-/ug, 9-7^y iz-^S, 1, 

7-7xt^pyy-2-'f;i/i, i, 7-7xty 

y V- 3--Y/UX, 1, 7-7xt>^a^-4 
-Y/Ug> 1, 7-73i 7-^7n y v- 5-^/u£, 
1, 7-7xfy^n y 1, 7-7rL 

■j-v^ d y 8 --Y/ug, i, 7-7ity^D^y 
-9-^/uS, i, 7-7xty7,Dy>-io-^^ 
I, i, 8-7xty^py i, 8- 

7xfy^nyy-3-'<^I, 1, 8-7x|y^n 

yy-4-Y/ug, i, 8-7xfy^pyy-5-^ 
/u£> i, 8-7xt^pyy-6-'fAi, i, 8 

-7xt>^Py^-7~>(^S, 1, 8-7x^^7, 

pyy-9-f^l, i, 8-7xt^nu>-io 
-Y/ugs i, 9 -7 iT-y* a y y- 2 --f/uX> 
i, 9-7xty^py>-3-'fAi, i, 9-7x 

1, 9-7xt^P^ 
-5--OUX* 1, 9-7xty7>D'J y-6--f^ 
X, 1, 9-7xtV^Py^-7-^^I, 1, 9- 

7xt^^pyy-8-f^s, i, 9-7xt^^p 
yy-io-^/ug, i, io-7xt^nyy-2 
->r/ux, i, i o-7xt>^p y v-3--</ux, 

1, io-7xt>^pyy-4-'f^i 1 1, 10- 

7xtV^pyy-5-'f^I, 2, 9-7xtV^P 

y>-i-^/u£, 2, 9-7xty7,cy y-3--( 
7uX, 2, 9-7xty^oyy-4-^^i, 2, 9 
-7xt y^_c yy-5- ^/ug, 2, 9-7xf 
pyy-6--f^I, 2, 9-7xt^nyy-7- 
■Y/uX, 2, 9-7xfy7pyy-8-f^s, 2, 

9-7xtV^nyy-l0-^^5, 2, 8-7xt 

y^pyy-i-Y^S, 2, 8-7xty^n!i>- 

3— T/uX/2, 8-7iTy^n y y-4--Y/u£> 

2, 8-7xty^uyy-5-^^l t 2, 8-7x 

t^^py 2, 8-7xt^a!)y 

-7--Y/UX, 2, 8-7^7-y^n y y- 9--Y/U 

X, 2, 8-7xty^P!)y-10-fM, 2, 7 
-7xty^Pyy-l-^^S, 2 3 7 - 7xt^^ 
nyy-3-Y/uX, 2, 7-7xt^ay>-4- 
^/U5> 2, 7-7xt^Pyy-5-'(/l'i, 2, 
7-7xt^pyy-6->f^S, 2, 7-7xtV 
7, a y >- 8 --Y/UX, 2, 7-7xt^nyy-9 
-"TAX, 2, 7-7xt^py>-10-^f/^ 
1 -7*^~/Ug, 2-7*t^i, l-7^y 
f7v?^I, 2-7xyf7i?^i, 3-7x7f 
7^1, 4-7x/f7v ; -/^ l-7x;*t 
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v>-/uS, 2-7a/4ff-v^-/ua, 3-7^*-^ 

-/us, 4-7x;w^i, 2-**f-/y/u 
*tv>7y y/us, 5 -^dr-9-v>r /y/us, 3-77 

1f~/ug, 2 -^xwug, 3-f^-yug, 2 -y ^ 
/Uf p-/u- 1 ->f;ui, 2 - y fvu t c n — /U- 3 - -f 
/ug, 2-y^f /ut°P-/u-4--r/ug, 2-yfvue 
P-/U- 5 -Y/Ug, 3 - y 3VU t'P— /U- 1 — f 
£, 3-^f;^D^-2->f;i/S, 3 -yfvu t'p 
-/u- 4 - ^/u^ 3 -y ?vut 0 P-/u- 5 --f /u£, 
2 - t -7^/U t°p-/U- 4 ---f/Ug, 3- (2-7x 
xi/U-yptVU) t'o^/lz-l-^f^S, 2->f-;U-l 
--OKy/Ug, 4-y?VU- 1 -4 > K'j /US, 2- 

y ^/u- 3 > k y /us, 4 -y ^/u- 3 ^ k y 

/ui --fy Ky/uS, 2- t-y^/U3--< V Ky/u 
S, 4- t -^^/U3 Ky /uS^^^tf fbti6o 
[ 0 0 3 4 ] «*^L< \t^1k<r)T?^^mt IT 
tt, y?VUg, ^i^/uS, ^nt'/US, •Yy^ntVU 
£, n-y^/uS, s -7^/ug, ^y/^/uS, t- 
7^/Ug, n-'O'fvuS, n-^^rv'M, n-^^ 
fvu£, n-^^f/ul, t: Kc2*f;<fvu£, 1-t 

1, FD^rv'^y^DtVl/I, 2, 

t -7^/Ug, l, 2, 3 - h y t Kp 
PtVu£, ^nn^f/>|, i-^npxf/ug, 2- 

^PPX^/Ug, 1, 2-V 5 

^DDxf^i, i, 3 - p p>r y7"p tvug, 

2, 1, 2, 3 - h !/ ^ 
n p7"p t°/Ug, ^P^fvUfi* l-yp^zc^/U 
£.,_2^^i^_^;.Ii£.,...2^^b.^..Z.^.^ 

1, /us, 1, 3-^o*>fy^p 
tf/uS, 2, S-^B^t-^l, 1, 2, 3- 
h^n^-Zut'^I, 3-Ky^/U£, 1-3— 
7vu£. 2 -3-_Kxfyv£, 2-3-K^fy^ 
S, 1, 2 — 3 — K xf/ul, l, 3-v>3"K^y 
^a^i, 2, 3-^3- K t — T'fvUg, l, 2, 
3- h y 3- K*/p t'/Ug, 7^y^^/U£ 4 1-7^ 

y^/ug, 2-7^ yxfAi, 2-7^7-f y^f 

/US, 1, 2-i/7^xf^|, 1, 
y7 p nt>| l . 2, 3 -v^y t -7^/ug, 1, 

2, 3- h y 7 ^ y^p tvus, v-ry^^/us, 1- 
•y7 7if/ul, 2-y7/xf^s, 2-y7y^y 

7^/Ug, 1, 2-v ; y7yxf;Ug 4 i, 3_o?c,7 

y >r y^p tvus, 2, 3-^v-ry t -^^/us, 
i, 2, 3- h y v-ry^ptvus, -hpy^/us, 

l--hP^/U£, 2-^hP^f-/US, 2-xihP 
-fyy^/ug, 1, 2 -v 1 - h oxf^S, l, 3-v> 
- h p-f y^n tf/uS, 2, 3 -v>- h p t -y^/u 
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1, 2, 3- h y - h n^n fcVUg, «#«ff fen 



■So 

[0 0 3 5] W:&% L, < te&g&tf>7/u^xi/ug£: LT 
13, t'-/us, ry/uS, l-^rxi/us, 2-yr- 
/u£, -3-yr^/uS, l, 3-7^yv^xi/ug, 1 
-y ?vUf xi/Ug, ^^y/US, 4-v ; 7xx;U7;y 

*^y/ug, 4-v>-p- h y/ur ^ y^^y/us, 4 
-^-m- h y/ur =: y^^y/us, 2, 2-^7^ 

At'xvUg, 1, 2-y7x^t t ^/l'I, i-y^/u 

/<? 7y/ug, 1, l-^y^/ur yyus, 

/US, l-7x-/U7 y/US, 2 -7x -/U 7 y /US, 
3-7x-;U7 y /Ug, 3, 3 -^7xx;b7 U^i, 

1, 2 — v^y fvU7 y /ug, 1-7xx^-i-t'7x 

/ug, 3-7*^- 1 -;/r-yuS^*tf «bn£o 
[0 0 3 6 ] ««*L< ttSiK»o^^nr;u^£^ 
trii, v'^P7 p ptvus, v^^p^^/ug, ^>^p-< 
v^/ug, y^DA^^i, 4 -y f/i^y^ 
,ug^##ff fens* 

[0 0 3 7 ] g&^L< I^^^OT/Uxr^v-g^, - 
^ OYt't^SiT'fc^ Ytiril ^fvUg, 7 p p 
tVuS, -fV^PtVuS, n-7^/US, s -7^/U 

g, -fyT^/ug, t-y^/ug, n-^yf^l, n 

-^vvug^ n-^yf/^I, n-t^f/l^f, t K 
p^v-y^/Ug, 1-t Kn^ryxf/L'i, 2-fcKn 

^-^ni^/ug, 2-t F'p^y-Yyyf/^s, 1, 2- 

v=t Fn^yxf;i/g, l, 3 - is t Kn v'^ y 7"p 

tvus, 2, 3-v^t Kp^y- t-ytM, i, 

2, 3 - V y t K'p ^y/n t'/uS, ^ d p y ^/ug, 
1-^uQxf/l/l, 2-^PP^^/ug, 2-^pp 

30 Wy^^/Ug, 1, 2-v > ^Pnxfyl,S, l, Z-iy 
^pp^VT'Ptf/Ug, 2, 3-i/^nD-t-^ 
S,_l_,_2_, 3- h y ^ P P7 P P b q /U £ , /n^f/b 



l-^n^xfM, 2-^P^^f/ug, 2-^ 
p^-^yy^/uS, 1, 2-v^yn^xf/^S, i, 3 
-^P^eOT'Pt^I, 2, 3 -i/~fu * t -7"f- 
/u£, 1, 2, 3 - h y yp^7 p p b?/uS, 3-Ky^ 
/ug, 1 - 3 — K^^/uS, 2 - 3- Kxf AS, " 2 - 
3-K^yT^/Ug, 1, 2-v>3- K^^/Ug, l, 
3-^3- K-< y7"p f/Ug, 2, 3-^3— Kt-"/ 

^ f-/ug s i, 2, 3- h y 3- k^p tvu£, 7^yy 

,^/Ug, l-7^y^f/U£, 2-7^7xf/L-I, 2 
-7 ^y yy^/u£, 1, 2-y7;yx^S, 

i, 3 -^7 ^ y ■< y^p tvug, 2, 3-v ; 7^yt 
->^^/u£ % i, 2, 3- h y 7 5: y 7 p p t°/u£, ^7 
yyfvu£, i-/7yxf/ui, 2-y7yif^ 

g, 2 -y7y y^^/ug, 1, 2-yy7/xf;i, 
S, 1, 3 -v>v-7y Y y7°p tvus, 2, 3-^v-r 
yt-y^/ug, i, 2, 3- h y y7y ^p tvus, 

- h d ^ -^/Ug, l-^huxfM, 2-^h^xf 
5^ /Ug, 2-x hD^yyf^I, 1, 2-i/xhnxf 
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het-^S. 1, 2, 3- h U - h D^n bVu£ 

[0 0 3 8 ] fi»* L < (i*Stt»W**««ft**5^ 

MiUWc, 7x^|, 1— f7f7U£, 2-t7f 

g, 3-7xtyh^L-I, 4-7x-^y h y^K, 9 
-7xtyh^l^5, 1— 2—t7$ 
ir-/u£, 9--t7^-i?-/i^5> 1 - t° U-^/Ug, 2- 70 
tru-/u£, 4-e , u-/u£, 2 - t'7x~/u>i'/i'£ > 

-7x-/i^-4 -^/U£, p-^7x-/l'- 3 — f 
I, p-^7x-/t'-2-'f/l'£ m-^7x-^ 
- 4 --Y/Ug, ra-^-7x^-3-^f^S, m-^ 
-7x^/l/-2-^/l'i 1 o-hy^S. m-hyA- 

s, p-hy/^i, P -t-^7x-/* p - 

(2-7x^7'n tVu) 7x^;^, 3-y^-2- 
^7^1, 4 ^~ 1 -i~7^^, 4-y^/u 

4" - t -^f" )V- p — 7* =/U-4 --r Ai?^ 

[0039] u&%L<\m^&n%%m&mm 

&t LTISl-tTn y/U£, 2-t°ny/U£, 3-t°D 
y^S, t'yy^l, 2-tl^;ul, 3 - t' y ^ 

=^s, 4-try^^i, l-'fypy^l, 2--< 

-Y>Ky/L'I, 7-fyK!)^ 

X. i--r y>ry Ky^s, 2-^y^ y py^a, 3 

y^y Ky^a. 4-^y^>Ky/>£, s--fy ^ 
-rvKy^i, 6--<y^>Ky/^£, 
— y^a— 2—- 7-y-/^Sr-s 3 -^y-;u5v-2^y-Z7-7- 

-A,£, 3-^>/7 7-^|, 4-^yy77-/^ 
g, 5-^<>'/7^-/U£, 6-^^/77-/^ 7 
-^/77-^i, l-0^/77 = ^i, 3- 

. . -fy^y/77^1, 4--f y_^ y/77 ~a-£, 5 

-'fy^y/77-^I, 6-0^^/77-^1, 

7- ^^^^^/^ 3-*y 
y^g, s-*yy/u£, 6-*yy 
;u£, 7-^r/y/u£, s-^yy^a, iwy*/ 40 
y/u£, 3-wy*yy^s, 4-^y^yy^£, 5 
->ry*y y^s, 6-^y^yy^s, 

y^B, 8--Y y*y y^a, 2 y-^a, 
5-*y*-y-y 6-*y y -^a, 
/U/</y;uS, 2-^;u/^yy;^£, 3-^/1^^ A- 
5, 4 -^;i,/<^i);ug i 9-fi;w^/});u£ % 1-7 
xt^'J^I, 2-7xty^!/^i, 3- 
7xt^!i^I, 4-7*fy^y^S. 6 
-7xt>^!J^^i, 7-7it^y^i, 

8- 7xt>^i)i/-^S, 9-7it^!/^ 50 
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S, io-7xt^y^t 1-7? y^-^ 
£, 2-r^y^=^s, 3-r^y^=^5, 4-r 
^y^-^g, 9-r * y v>-^s, 1, 7-7xt> 

7, P y >- 2 -^/U£, 1, 7-7xtV^n'jy-3 
--<^£,. 1, 7-7xt^nyy-4->f;L'I, 
1, 7-7x1^0^-5-^^1, 1, 7 -7 x 
ty^D'jy-6->f/^ 1, 7-7xt^n'jy 

1, 7-7xt^oyy-9-f/L' 
£, 1, 7 -7xt^ n y V- 1 0 --Y^g, 1, 8 

-7xty^n!)y-2-'f/i'i, i, 8-7xt>^ 
■Y;ua, i, 8-,73ity^cyy-5->f^i, i, 

8- 7xt^B!/y-6--f;i'i, 1, 8-7xtV 

* c y >- 7 --f/ua, i, 8 - 7xfy^ nyy-9 
-^a. i, 8-7xt^^y-io-^^I, 

1, 9-7xt^n!)y-2-^^i, 1, 9-7x 
t^nyy-3-^/^ 1, 9-7xty^nijy 
-4-^^£, i, 9-7xty^t3yv-5-^f^ 
a. i, 9-7x^y7oyy-6-^;u£, l, 9- 

7xt^nyy-7-YM, 1, 9-7xt^c 
y>-8-^^£, 1, 9-7xt^ny^-l0- 
^;u£, l, io-7xt^nyy-2-^^I, 

1, io-7xty^nyy-3--(^i, 1, 10- 
7xty^nyy-4-^/^ i, i o -7xty^ 

2, 9-7xt^cyy-i- 
-oi-a, 2, 9-7xty^oyy-3- 1 ^* 2, 

9- 7xty^oyy-4-'fM 2, 9-7xty 

y y- 5-^7u-a, 2, 9-7xt^pyy-6 
--o>a, 2, 9-7xty^nyy-7-^/* 

2, 9-7xty^n!)y-8-'f/L'i, 2, 9~7x 

ty^oyy-io-^f^i, 2, 8-7xtv^py 

i_^f_/k£,_2^ ) __8^7 x fy^py y- 3 
a, 2, 8-7xty^nyy-4-^^s, 2, 8- 

7xty^nyy-5-^/* 2, 8-7xty^n 

yy-6-^f^i. 2, 8-7xty^oyy-7-^ 

^£, 2, 8-7xt^nyy-9->{;!/|, 2, 8 

- 7 x i-y 7~p y i oW A-g, 2, 7-7xty 
Tpyy-i-^/i^a, 2, 7-7xty^^y-3 

-^g, 2, 7-7xt^nU>-4-Y^I, 
2, 7-7xty^nyy-5--f^|, 2, 7-7x 

ty^pyy-6--f^i, 2, 7-7xty^ayy 
-8-^;u£, 2, 7-7xty^oyy-9-^^ 

a. 2, 7-7xt^By>-10-^i, 1-7 
x^-v>-/u£, 2-7xt^l, l-7x7f7^ 
^/U£ 4 2-7xyf7^I, 3-7x7^7^^ 
/U£, 4-7x7^7^^/1^1, 10-7x/f7^ 
7U£, l-7*y*t^S, 2-7*/**^ 

a. 3~7xy^rf^^;ul, 4-7iy*t^ 

a, io-7xy^rt^^i, 2-^-^f-zy^a, 
4 /y^g, 5 / y ^a, 2-*-** 
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v>7/y/yg, 5-**wry y/ug> 3-75f= 

^S, 2 -f x-;l/g, 3-^x-yUg, 2 - * ^vU tT 

£, f^tfn— /u-4 --T/i'S, 2->tf-/Hfn 

— ;u-5-Y^S, 3 -y3vyt 0 D-/u- i --</ug, 

3 - >?VHfn— /l/- 2 --O^g. 3 - ^ fvl' t* n — }V 
-4-^/yg, 3->?v^n— 2_ 
t~7 f f/Ut , n-;l,-4-'(/t/I t 3- ( 2 - 7 * ~/y 
*f*\£}V) L'n-;y- 1 -Y^S, 2-^^;u-i-Y 

vKy/i'S, 4-*?- /y-i--<> Ky^s, 2-*?- 

/y- 3 y K y/yg, /u- 3-^>" Ky/y 

5, 2 - t --f<j-)v\ -4 1/ k y ^i, 4-t-^^;u 

4- t-^^3--r> Ky/yg, *##tffe*i-5o 

[0 0 4 0 ] fi»*L< i$ft«»0 7?A'*/i'X£ tr 

^fvyg, i-7i=My^Be^s, 2-7i-7u 

'fy^ne^i, 7x=/y- t -7^/yg, a-^-7^ 
/U;rff7Ug, l-a-t7fyl/xf;l/j, 2- a: -^7 
f/Hf/Ug, 1 - « —f7^}\,4 y^p t?/yg, 2- 
a -t7f/K y7a e>g, j3 -^7^/y^/yg, 
l - j3 — ^ 73vu:^;ug, 2 - j3 -f7f;uxfyi/ 
g, l-^-t7f/Kyyne^I, 2-j3-^7^ 
/Ky7'n^| 1 2 — C 1 — 

t'py/y) x^/yg, p -y ^/y<y vvyg, m-y^ 

m-^PD^y^i, o-^np^yi?A 
g, p-^P^^y^i, ra-yn^y^l^ 
o-^D^y^yl/S, p - 3 — K'O'vVl'g, m- 
3-F^y^S, o-B-F^y^l, p-tFc 
^ri/^y^I, m-t Ko^^y^S, o — t K 

y^yvvyg, o -7 =; y vvyg, p--Fn^ 

>vvyg, m — — h p vVUg, o— — hn^Viy/U 

g, p-^ry^y^i, m-y7y^y^i, 
o-y7/^<yy/i'| 1 i-tF'p^y-2-7x^ 

>f V7n tf/u£, l-^nn-2-7xx/Ky7'ntf 

[0 0 4 1 ] «*«L< I^^Sm^7 y -;u^-*^S 
13, -OZ£^£ix, Z t ltli7x^S, l-t7 
?vyg, 2-t7f/i^5, i-ry H/i^i, 2-ry 
hy/yg, 9-ryhy/^, i-7xtyhy^i, 

2-7ityh'J^| % 3-7atyh!l/l'I, 4-7 

^-f>hy/ug, 9-7ityh';M, 
^;yg, 2 9 --f l 
-tfu^/ug, 2 - e uxwug, 4 - t° u~/yg, 2 - 
t'7a:-/u^/ug, 3 - f7x=/K^l, 4-t'7x 
^/U^yg, p -^-7xi^-4-fM, p-* — 
7 x-;y- 3 -^yyg, p — 7 s. ~yy- 2 - >f )V 
g, m-^"7xx;U-4 --Ou£, m-^ — 7^-;u 
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-3-^/yS, m -^-7xx^-2-Y/Ul, o-h 

y/yg, m-hy/yg, p-f-y/yg, p-t-^fvu 

7x-;y§, p- (2-7^-/y7 p p t'/y) 7^-/y 
g, 3-^f-^-2--f7f*/uS, 4 -y ?vy- 1 -i~ 

7?vyg, 4-yf^-i-7y h^i^S, 4' -y?- 

yy tVxx/b^yl/g, 4" ~ t -^f p -^"7 x 
-;y-4-^/yS, 2-eny/yg, 3-t°ny/yg, 

t'7^^s, 2-tryv^/ug, 3-fy^=^s. 
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